REPAIR OF TRUNCUS ARTERIOSUS WITH INTACT VENTRICULAR SEPTUM (VAN PRAAGH TYPE B2) IN A NEONATE
Since Collett and Edwards 1 and the Van Praaghs 2 described their respective classifications of truncus arteriosus in 1949 and 1965, there has been extensive debate regarding the morphology and morphogenesis of lesions involving a common arterial trunk. 3-5 Among the points of disagreement is the issue of whether truncus arteriosus can occur with an intact ventricular septum. Recently, we encountered a patient whose lesion was diagnosed before operation as truncus type A1/A2 but was found intraoperatively to have an intact ventricular septum and an abnormal truncal valve complex with separate orifices guarding the left and right ventricular outflow tracts.
Clinical summary. The patient was bom after an uncomplicated term pregnancy and weighed 3145 grams at birth. Soon after birth, the patient began to have mild respiratory distress and received inpatient oxygen therapy for 3 days. A loud systolic murmur was detected at that time, and the patient underwent an initial cardiologic workup 6 days after birth. Echocardiography suggested a large single vessel arising from the heart, mainly committed to the right ventricle, a distorted single semilunar valve that was mildly stenotic and regurgitant, large pulmonary arteries arising from the trunk, and a secundum atrial septal defect. A diagnosis of truncus arteriosus type A1/A2 was made, and the patient was started on a regimen of digoxin and furosemide. The patient was referred to our institution for further evaluation and surgical treatment. At 28 days of age, an ascending aortogram was performed to better characterize the de-gree of truncal insufficiency. Results were consistent with the typical angiographic appearance of truncus type A2 and confirmed mild regurgitation, apparently entirely into the right ventricle ( Fig. 1) . At 30 days of age, the patient underwent operation.
Externally, the lesion appeared to be a typical truncus type A2, with the two branch pulmonary arteries arising separately from the posterior aspect of the trunk approximately 5 mm above the sinotubular junction. After the initiation of bypass, aortic crossclamping, and the first dose of cardioplegia, the aorta was transected at the level of the pulmonary arteries, which were removed in continuity with the bridge of aortic tissue between them. The trunk at the level of transection was cylindric, with no aortopulmonary septal invagination. On looking down to inspect the valve, we observed that there was one valve anulus enclosing two orifices, with no ventricular septal defect. The left ventricular outflow tract appeared to have a gooseneck deformity but was intact. At the level of the semilunar valve, the left ventricular outflow tract was guarded by two fairly well-formed leaflets of the truncal valve, both of which originated from the lateral aspect of the anulus (opposite from the septal ridge). The right ventricular outflow tract was intact, but the truncal valve component guarding the orifice was dysmorphic, with essentially a large single leaflet attached laterally (away from the septal ridge). The valve tissue dividing the two orifices, which was directly resting on and fused to the ridge at the top of the conal septum, was rudimentary and extremely dysplastic on both sides; it exhibited almost no mobility. We considered this to represent an abnormal truncal valve (Fig. 2, A) . A single coronary artery arose from the right-sided sinus above the left ventricular outflow tract.
A right atriotomy was performed and the atrial septal defect was dosed to create a competent foramen ovale by tucking the septum primum under the limbus with a mattress suture. The ventricular septum was examined through the tricuspid valve, but no ventricular septal defect was identified. The right atriotomy was closed. We turned again to the two truncal valve orifices; the large lateral right-sided valve leaflet was used to close off the orifice over the right ventricular outflow tract because the insufficiency had occurred through this component of the valve. Several interrupted, doubly pledgetted 5-0 sutures were used to tack the large lateral leaflet in the closed position to the dysplastic valve tissue on the right side of the septal ridge, thereby obliterating the right ventricular outflow tract into the truncal root (Fig. 2, B) . The ascending aorta was reconstructed by end-to-end anastomosis to the truncal root. An infundibulotomy was performed, and right ventricular outflow tract muscle was resected. A 12 mm valved pulmonary allograft was used to connect the right ventricle to the branch pulmonary arteries. After bypass, transesophageal echocardiography showed good biventricular function, with a 10 mm left ventricular outflow tract gradient at the "bicuspid" aortic valve and no evidence of right-sided insufficiency or outflow tract obstruction. The postoperative course was uneventful, except for several days of junctional rhythm for which temporary pacing was employed, and the patient was discharged 11 days after the operation.
On retrospective evaluation of the preoperative echocardiogram, the semilunar valve structure observed at surgery could be appreciated from the parasternal shortaxis view. Doppler color-flow mapping allowed distinction of two separate early systolic jets at the level of the semilunar valve (Fig. 3) .
Comment. The pathogenesis and morphologic characterization of truncus arteriosus (common arterial trunk) has been the subject of numerous studies and much debate among cardiac morphologists. 15 Among the contested issues in this debate is the question of whether truncus arteriosus can exist in the presence of an intact ventricular septum. In 1965, the Van Praaghs 2 proposed a novel classification for truncus arteriosus that included two types of truncus with intact ventricular septum: types B2 and B4, which are analogous to types A2 and A4 except with an intact ventricular septum and separate semilunar valve orifices. In addition to the few cases they characterized in their 1965 report and subsequent reports,6, 7 other investigators have since described truncus with restrictive or functionally nonexistent ventricular septal defects, as well as truncus arising exclusively from the right s or left 9 ventricle with an intact ventricular septum. Excepting such rare cases, many morphologists argue that types B2 and B4 do not represent subtypes of truncus arteriosus at all, 3" 4 but are simply the absence of the aortopulmonary septum, a severe form of aortopulmonary septal defect (aortopuhnonary window) along the lines of the type IV defect proposed by Meisner and coworkers 1° or the complex lesion described by Berry and colleagues. 11 Neither hypothesis has been proven definitively, and both have their merits. Although several cases of complete repair in patients with truncus type B4 (or absent aortopulmonary septum with interruption of the aortic arch) have been reported, 1~ to our knowledge no cases of neonatal repair of truncus type B2 have been described.
Along the lines of this debate, some may believe that the situation described in the present report would be more aptly characterized as an aortopulmonary septal defect. Although we agree that some similar lesions may be aortopuhnonary septal defects, rather than forms of truncus arteriosus, the lesion described here is better characterized as truncus with intact ventricular septum. Several morphologic features of this lesion appeared to be highly consistent with truncus arteriosus and to argue against simple aortopulmonary septal defect. Most notably, the semilunar valve apparatus was grossly abnormal, with a single anulus enclosing two valve orifices. The left-sided valve tissue was not normally seated between the atrioventricular valves, resulting in narrowing of the left ventricular outflow tract, and the left-sided component of the semilunar valve was bicuspid. The valve component guarding the right ventricular outflow tract was regurgitant and extremely dysplastic, with essentially a single large leaflet attached opposite the septal ridge. The tissue separating the two orifices was septal muscle. The free edge of this muscle extended to the plane created by the anulus of the valve, and the arterial tissue at the base of the common trunk did not extend onto the freestanding ridge of the conal septum. Attached to this ridge on both left and right sides was extremely dysplastic valve tissue. On external inspection, the base of the common trunk was seen to be cylindric, with no aortopulmonary septal invagination, even at the level of the valve, and the pulmonary arteries were seen to arise separately from the posterolateral aspect of the trunk, as in truncus type A2. Also, there was a single coronary artery coming off of the trunk, which is much more often the case with truncus than with aortopulmonary septal defect.
From a surgical perspective, how one chooses to classify this lesion is of little consequence. Standard techniques of repair for both truncus arteriosus and aortopulmonary septal defect were not applicable. Just as the lesion was highly unusual, the approach employed was individually tailored to the situation, with closure of the regurgitant right-sided semilunar valve orifice and reestablishment of continuity of the right ventricle to the pulmonary artery with an allograft conduit.
One of the most intriguing issues raised by this case is that although truncus arteriosus and aortopulmonary septal defects share the feature of deficient aortopulmonary septation, most investigators believe that they nonetheless derive from distinct anomalous developmental processes. 2-5 The strongest evidence supporting the etiologic disparity of these defects is the difference in the spectrum of associated lesions. For example, although both can occur in conjunction with interrupted aortic arch, truncus is almost always associated with type B interruption, whereas aortopulmonary septal defects are typically found with type A interruption. Similarly, truncus is frequently associated with DiGeorge syndrome, whereas such an association is almost never present in patients with aortopulmonary septal defects. Despite these widely acknowledged differences, there is a zone of ambiguity that continues to obfuscate our understanding of the pathogenetic relationship between truncus arteriosus and aortopulmonary septal defect, as the lesion described here certainly illustrates. Paul, Minn.) for Streptococcus viridans endocarditis. Two months before admission, the patient had shortness of breath, recurrent fever, and confusion. A transesophageal echocardiogram (TEE) revealed a cavity adjacent to the left side of the aortic anulus. CT scan revealed splenic infarcts, renal embolism, hepatomegaly, and right pleural effusion. Blood cultures grew Staphylococcus aureus. Sodium nafcillin was given intravenously for 6 weeks with subsequent negative blood cultures. One month before admission an echocardiogram revealed deformity of the aortic root consistent with a cavity that compressed the pulmonary artery and expanded during systole. Doppler echocardiography showed flow into and out of the cavity. Ultrafast CT revealed a well-seated aortic prosthesis with the ring at the aortic anulus. Administration of contrast material demonstrated a periannular cavity tracking posteriorly and inferiorly, extending laterally over the top of the left atrium (Fig. 1) . Pulmonary capillary wedge pres sure was 22 mm Hg and pulmonary artery pressurewas 50/30 mm Hg. The aortogram revealed one plus central aortic regurgitation without perivalvular leak. Coronary arteriography revealed dynamic obliteration of the left anterior descending and circumflex coronary arteries with a smooth, proximal high-grade stenosis during systole and
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